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[0078] In the twenty-second aspect, if the film thickness of 
5 the etching stopper layer is less than 0.005 micron, a 

sufficient etching stopper effect cannot be expected. If the 
film thickness exceeds 0.2 micron, on the other hand, the 
deflection of the pattern region may be invited by the action 
of the film stress of the etching stopper layer itself. 
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[0029] (mfii 5) i««wiasiJi 
s^js) btssc ( i ) zmnrmtfii 4Kgats©« 

Tt^2a ••• (I) 

<5£ ( i > *. Tt : &&m&m 
omm. a : %=m^m (/<*->*»*> «c*w* 

[0030] («s* i 6 ) idam^iiSLattTias: 
(in *«ia^*»)iSci 4*tewi siciffi®n*m 

2(3£Ts£10S -(II) 
(5$ ( I I ) *. T s : ttTMfeSJI (8 : 

mmm cc *? w -5«?-©¥*a s fit? g*s?f ) 
[003 D («fi£ i 7 ) miam^sia© 
3a*ii) is£v&?mm\m<Dmm®m. i. o- 

5. 0»/cm"C**«*14ftl<»U18Ot»rn* 
[0032] («fi£ 1 8 ) B(iem-?i®2iai (^*-> 
0. 8X 1 0 11 Pa«±-C**flW51 4&1>L 1 7©t,» 

-rn*>K:at8©«-?«iSiiSffl-7^ f > * ^. 

[0033] (fllJSl 9) tiilBSTSaSIS 
3a#M) te.tuf/'ifcBBtiES^iStiSL^©!!)?©''^ 
+*i 1 <!©-> 3'?H';7rtt3 0 SitlT'C* ZIMtiSL 

1 4&i>o 1 8©t,»m*'Kfaffi©m^Siiffl-7^i' 
[0034] (^2 o ) wmm?itgmimifi. &Mtc 

ffif& \ 4&t>b 1 9©H-fti^CCiBlS©m^Bilffi-7 

[0035] (#J£2 1 ) lifiam-^BSLMiMiB^ 
Sjgji^ (A*->33#JI) 4©S. **lf>»KflB«^ 
«SiS@ (^-$->5:}*Ji) 4BUfa5:^(*<!:©raKX'y 
?>^h y>"i-H*^Sti*<tfi£l 4&UL2 0© 

^rn^Kiaiscs^iSfiiaffl^^ p^v^**. 

[0 0 3 6] (WS2 2) iJffix 9 ^>y^hv^-B 
©liH* 5 . 0. 0 0 5~0. 2 ym - C**^fiS2 ncia 

[0037] (fljj&23) B5iax^>y^h-^-?-a 

©KW4SSS* 5 . 1. 0~5. Og/cm'-Cab^^tSS 
2 1 *^«2 2{ClB«©m-X«SiiBffl^^i'^>i' 

[0 0 3 8] (»SS2 4) HEi»*>y^b»'<-Jl 

*j. itriam^tSjsuss^/XBitiias^^i©^^? 
>yswtb*5**^*t*4-c«fi5c3nri^ c 441#Si4 
-r*^2 l)&C>l/2 35Ciai8©S^i^ifflffi^^i'^ 

[0039] («ES2 5 ) imB'<*->Jd«» <«WI 

SiaiS) . I5f2x»?->yxb jt^-js. issas^ti 

SLB© i 5%©ii>«< 4 4>l-5©)S©^Bfl3 (Ra) 
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#. 1 0 nmfcTF-C&*1tJ3U 4&t,>L2 4©l>-ftt*> 

[0 04 0] (#$2 6) KIB^^-^XWJi (a^S 
a>U) - miixv*l>#z\- pia^iStSt 
SUI©5 *> ©jMt < 4 *> 1 -?©J8#&*!HIK: J: 0 j£&M 
ffl>$*lfcfc©-C&.5>*. C*l6©5^©2Ji{ 

±.0mifim.mmtz c 4 tc <t o^jt^trwifflio. 

h - *;l/©Kj£*t:(6«L//cfc©-C* SflMX 1 4 ftt» 0 

2 5 o^rtiificnnomj^mmm * 75 > * 

X. 10 
[004 1] («JfiS2 7) *tfiXlfcl,>l,2 6©t,>-ffta> 

[0042] («E£2 8) SSSRSBlii 

■ (^-f->3mii) 4. isrcBttXMiaaei 

±{C^fi£5^/c^^«tiaft-'^->i. 85IB 

f*y<>- >*3m-r*3a${*4 imjmsmm^ 

|g/¥#S0. 00 5/im-0. 2Mmf*D. IffiBS^ 20 
SMM <'<*->3a«) ©£i1*f4ffig#l . 0-5. 

«) O»tt**i0. 8xiO"PafiLh-C*or. *> 
ME*?«|*afl"»~>®|mftS0. 2-2 /im 

-c*o. B5iES^fmf*<'<*->©^tt«ffia#i. 

0-5. 0g/cm'r*D. WM**»a#>**- 
>©#tt**»0. 8X 1 O ll Pa«±t?*^Ci^m 

[0043] mm 9 ) KMtaarswi&KNi 

flt 4. MHUNUtiUI 30 

x»<ciil»T. irSBSJtl*. ffiiBSSBIftSjaiS </<*- 

4*-o#. ztb-c&sscsiifrtimmsti atro*» 6 
[0044] («sS3o) «wt«aar*^*->3t 

Ml (S^jgj&gJi) 4. «»<*->3»MLBc»« 
©*BBC»«S*i. Xtt«?#«a#>-5*-->©T«CgS 

is. max * * h 9 j: cmnBretifta, 

afKfcUT. WBMflMlia^t*-^*. DLC, 
XttDLCtCB. N. Si. P©5<$©4>fc<44>lo 

DLC. XttDLCKB. N, P. T i, Si. A l © 

ex v * > h v mm-mikaji 4 ©x so 
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[0045] («sS3 i ) ^m*&fi-rs 

]«R (V^WIiUI) 4. IfiB^*->$fc«±K«jfi& 

SS5n, «JS^-4»->3d#H*5S i CXBT i CTlfJjE 
[0 04 6] (»JS3 2) 

ft* (ax^gjag) 4. flriB^f-^ftBLLKBJjS 
Sh/ci7f>^h 7 A'-ii, t5fBxv?>^Xh 

^~y%nm. mm*v9>itzh yrf-mis&vwi 

m&, S i 0,-c«j3ES*i. 4WB^*if->3mfll*«. ^ 
[0 04 7] (fl|«3 3) tt?*tiffl*'<»->£ 

DLC. X«DLCCCB. N. S i . P©^ 
%©iJ>Jtt<i*>lo*K-^L)t*m'CflWE3*a, KrlB 

[0 04 8] (1ftS3 4) *«l«Kl'J-S-'<dr->* 

J: 0 s UEWflSIJaL*^ * - > *3a#f * 3t^ft i ^# 

•rs^i^JSiafflvxi'Kte^r, juiati^isasLft^- 
«sn, ffiriB^'f-^S^R^s ic-cflWEsnri,»* 

[0049] 0R&3 5) «*»*ajl-ri'<*->3t 
(«?«9jUI) 4. 

<fc crt9Es*s»aft> < > - > *a»r « x 4 «: w 

S4Ur^-f3R7C«*6*fiR3ti-5#*4T?fll 
SSSn. IW^<*->3W«*i. DLC. X«DLCK 
B. N, P. T i . Si. A 1 ©5%©d>&< itlo 

[0 05 0] («BS3 6) MB«'?flaBWIvx»B. 
SSiWN§5©fltIi§mE*i3 0 k e VfeLhr«BS*ia4> 
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[0 05 1 3 («fiS3 7) #Jj!c2 7&l,>L3 6©l,>-fn 

[0052] (m&3 8) S IMOX^i^*fc«Wi£ 
tfSO I £x^CCliffi§JJ: , 3 , }'(>F2jni£J!Sl/. $t<<> 

fcf$. »MU: 9Hfitcm^«§« 
[0 05 3 ] (ffij&39) «lf£27&l,>l,36©(,>-fft 
[0054] 

[ffffl] ±fB«tJ£lfc<fc*lB. WTc^m^e^s., 
-Tftfcfc. ±^L/fci^fC. fi£*©SCALPELvx 
*©<fc5tc. S^ftSUB#£JS%$'?*SMo. W3F 

&t£$d&&gtj;ffl2t:G? <S iN& 
f) Zt&gttZtt. *hrBA*->$J#»fc*JWS 
x^+'-ci*-*'. x*;V^-#t»c.i:*fiJKM'eSS» 
gdSfiTOrtS^ t^lSJiHtf*-?*.. Lrt>U UtfiJt 
1 IBt£©BW© J: *> K. m^»SUB^ r^RTC^ay 

/*BJis&7^*£jfc#£LTft*tmj -cmtzc 
itcior. ^*-:/;S#JS©]gJi*'N*<-?sc£# 
•e*. iisraj^eifcstfscitf-ct*. fcfc. r& 

B. B. P. H, N. 0. t'OlWXHZW. 

XBSMdrciSMo&flTc^* 1 K— ftt l> *i§£* 

[0055] ±fE8ffi!c2 B. _bSH«UsS; 1 K*tf 

^tc|KeOft:fc©"C*'5. CCt. r^7c3t££i£ 
#<fcl,Tft*tmj ib-CB. ^t«4&g* s 'J^ < . *» 
+>^Jf^©tt*4;b^14#**<-t. H^JgKSL 
&£&W¥< T££ttf4#fi£-r, fliRTW&att. KB* 

Utetcgn. s6tc/-s*-->fSg©«*.fc9x-»?->y 
Dititt(csn-stm-c*sct*!|i* u>. s&fcin*. 
war. wt&mu «Bm-c&i,»ci3W(f*i/i». 

*^F*y -f+ > *>F50#-sK> (DLC) ft£l> 

ft f -fS. >;>&£**£t»c«fc#-e*a. 

[0056] ±EflMt3l*. ±E*tt2K:*tf*«HI 
ffcftlltf TDLC. XBDLCKB. N. S i . P©5 
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*«^«:fSSi/fct>©"C*i. ccr. dlck. b, 

N. Si. P©9*©4>tt<ife— 3*F-7**C£ 
{C«fc0. DLCWMtttft^C*. 
■**B»"Ct*. 3*S«SJl ) y*J£r*DLC©B 
iPB. 3 0 0~7 0 0nmiIg##*U>. 
[0 05 7] ±E*JS4fcfcl,»T, DLCMDB, N. 
Si. P©^^©^»3:<i<>l-3©F-7"aA 1 . 4 0* 
>\,%Z&Z.ZtDLCm<D®M&WJ:t>titt'). x?? 

vyjMtRtfc^&fcftsfc-eft* 5 *'). o. i*^%* 

£©®s#+#K&e>ft&c>t§£#*a. 
[0058] ±mmmtt> ±ena 1 k*j»*«hi 

«^tc^Lfcfc©-c*-5. cc-c. [mmxmttfc 

ti. cn6©t*&B. *ti-enB^p?c^%F-^ufc 
^©■ci-sTfeJ;^*. 

[0059] ±K«fiS 6 B. ±IBtifc£ 1 ft l» l» 5 5Cfc 

ttj jtp^ft^iS^KKSL/tefc©^**. ccr. 

-c. >'^->s:^®©/iS ; &@*if<-cir5t«4lifiS 
-C. Un>l-CiW*p D Dl4. j»HHtt«:«i4tmr*sc£ 
#a*lA>. 5 fctCjJOitftB. 3?££#lfil<. te&ttft 
Tftl>Ci***U>. C©®ft^tt«r?SIS-r**t^i 
L/TB, W*.B. K-fc^-fi'-ti'F^-ff * 

-sK> (DLC) *4l>ttW*-#:/tr£*M|ttf6*i 
S. cn6©HB. ffiR. f 

[0060] ±ffi»fiS7B. ±BJ*« 6 
^XJte* 4 TDLC, XBDLCKB, N. P. Ti. 
Si. A 1 <D*> *>©4>£< i*> 1 o4 F-^bfcttffj 
■nftaEStltOS^fcHBeufctor**. cc-c. 
DLCK. B. N. P. Ti. Si, A1©H©M 
< it— o€:F-7'-rSCitcJ:9. DLCK*«1t* 

[0 06 1 ] _L!BtafK8&C*il.»T, DLC^©B. N. 
P. Ti. Si. A 1 ©5-£©4>&< £*> 1 -3©F-^" 
4 0 **%iWLi t D L CttWttHiWi&totl 

0. l*;l/%5fc«8r&*i F-^fcJ:*»«tt©(*9. 

gfiin©e;«fc £*©$#**-H*fcfl&*l&<.»®£*** 

ftte. ±fB«tfiS3ISSS©m^SlKSL®i*1«^8ie 
SgO^^-^^iaif. DLCKF-^Stl^TcS^ 
^ft-5©B. •S^mfJtaJBB. 

(Ci 9 ^ > bf£ tttltitt h U l>fc*. I»?>^ 
tfeWflft t>n* C i #fcl<><fc ^ K F-^3 n*7C*K$il 
|lg*i*€>©CCjitL/. ^**->3t^FlB. SW?ig?:|Sl 
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38tBKB F-7*Bjii&ftT i «>A 1 £ F-:7"f 54. x 
» * > y 3'hftOB 4 ft h tcmt K ft t>. 
[0062] ±EB)S9 B. ±IB^fiJ 1 ftt^l/5 CCteW 

*>e>fts»^{ciE)ei / fc<)©'c**. cct. ra 

S¥*j*if6ti. cft*b©i5tf4tt. *4vWiB*pft£* io 
[0063] ±ta$ j?x i o -cb. s?«ttaji& 

©4SIBU MX^©v-y>*JEJ&4C4*sr*i. 

tit. **->m»* /<*->«w©iii£^<5>x 
©HS4S »> J: o £5cft -7 * * 4» s c 4 t> "flsg-c* 

*. ft*. B?*n£lB©Ma&fe& 
R. ><*->3a*B«d*<*£©nK*»*>yxF» 

*-B*rt-*s * * c4tcj:t), wmm&>h**->% 

*B»*C4#'CfrS. Sit, *HM!&JiK><$r-> 
*»«t/fc», '<*~>B^IUC&"?>;*©BS* 
H»)J:OjejEft^**»*ct«>?IttCft*. ftte. 
±IB2Sa©xv^>yxb- J »^-Jitt > nctttto? 
Tfc*tt*tm*»6«W8LT«bJ:l>. ftfc. *8BJ3©v 
xi^v^tcte^-c. 3d*#B. 3a#<**t$rt>£ft 30 
*«R"C*S«^©tt» C©*W*W*4*»6ft*«K* 

[0 08 4] ±SBfliJtSl ltC*.&J:5(C. X??>y* 
I- 9*-Btt. 1|*&tmBStf/XB5mft4©x ^ 

T?**. i?f>W I- w-BOftfU LTB. Si 
C. T i C, T i N. m^r^S i . T i . A 1, 40 
S i 0,ft4*#$nf&ft*. x«,*>y* h sf^-JB© 
B/IB. 0. 005-0. 2um##*l,<. 10-2 
Onmaa*«J:»)»*U». 

[0 06 5 ] ±iE$JiX 1 2 J: 9 fc. 30* f**«*S 
7W*^a£l/TftS*m*»&ft4c±K:j:9. u 
h 7/<-B?tc*]LT 1 0 Ofclfc©ffii8K** 
ftx ,f > ysWttiWf * x ?#8Blc 5IIB4 
ft 9. tm«ltt*»ffi#*±afcx?*>y*h?^- 
B*ffiJ8«:«< Saitt©&tg£4£K:|gi) 

tt<aBWftv;i*7*>**iia"c**. so 
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[0 06 6]±IEfltfiSl3(C*-SJ:^iC. &B£Cft6 

±. *i»JM.htt*n**v-y>©«SjWS»»ca 

8Bt8it4 ft*/ctf)ttt4#tt^ia{H-r 

ffefic*OT*)II«3tf fetiSfc*. &W2#ft4-fc: 
»Ltfe/<57**«liSC4*»'C#.5. S6>{C, ij 
?>^*fW©tP33fcfr*att?L<>T<ft*. CC-C, 
WHtt«ajl*«Wt**DLCKB, B. N. Si. P 
©55©4>ft< 4t>— 34F-^f4C435«-C#. Ctl 
KJ:0. DLCKJ(Wtt*ft^"Ct. *»-i»f©«" 
S^%0iS-C*5. «T«filSUi*«fiWSDLC©l8i 
JIB. 3 0 0-7 0 Onm*lS#j!?$U>. 
»B**0W*DLCKtt. B. N. P. Ti. Si. 
A 1 ©5 *5©d>ft < 4 1 -24 K -^TS C 4#Tt . 
CfttCAD. DLCKiimtt*tt^-C*. $fc?l-5SS<P 
Jfcfjfctt^r**. ^#->S»)i*«rt-r4DLC© 
BWtt. 3 0-8 0nmgK##*U». 
hv^-BKHL-CB. ±IB*JjSl liEWTC**. ft 
*». /<*->S»B*flWtf*DLC. Rtf. B-TIMR 
SUB£ltE£? 5 D L CKlfBiTC^* ¥-7* *;fij£4 
B. DLC4JS)aiLfc«{C^*>ttAa"CF-K>y-J- 

«*»Af S£«3W*0. yo*X©«3Rft*©«j**» 
6». DLCfiBR^Kfl!i7cJR*F-tf>^rS^S*«» 
*Lt>. ftte. /<*->30»Jl*flte8r*DLC. i) 

lcb. a^EE(gta4. x-r4 9M>&mtim*i 
c. ay. s^*si»aH4«ifi£-rsDLCB. dlc* 

K*^^«nftt>J:5KtteJ«lia *4* 
l>V~-AZ/*?*8i, *tfo*~-yvhZrf7i>&< EC 
R^j *ffift4-©XM' ? irffi) ■■CfiRR-rSt. f^fe^ 
tt«>JW9(Cft& (&£$tt©&t->*l*llS iKJ*«tt 

TS©t?j!?*L<ftC>, 

[0 067] ±se«}jS 1 4K*s^rB. BraoJMJfWlS 
*3tJM-S*W*6ft&il>^«ft*>6. S^*SLB 
*Jfi^H*>i5)ft**B^BI»*>*l4. CtlB. «T*tta 
B*JS^IS*>6ft51i^B, ±RW9nfl(«%K'r&tt 

*4*'?.ft'5^x***^r*fti,>*>?)'C*s. 

T. fi£*©SCALPEL-7^i7©J:^{C. W. Mo? 
©^«m«imB*'<*->3a*B , c3E*.*««© 

[006 8] B36«^ft!a*B. £4 LT/<*->ja» 

mom, mtmz&mmz. (%) 

B. 3«*»6JjW>6*ia. 
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(1 -e- (Tt/ a } ) x 100 

(Tt/a) # lHfta-f *fc«)©K*«:*'4"- 

m 3 <7>t§£, ]&JI#0. 2um£T££, 

#0 . 2 m m^fix.^ £3S#mTCD¥#«±tf »£3 n 

[0 0 8 9 3 -*, ><*->^«DW5#*«. 
DOF -C**ii«****. DOF&2-3 

jg#2S = (kxwxa 4 ) / (EXT t 3 ) £2 U 
m) 

5W, k»«»ffitt (Kfcl) . wttwcttwrs* (i 

3<T£*:#&cB (Ext t 3 ) £**<T*i««fct>. 20 
CC-C, E*DLCOi->y$ (^tt^tt**»: 5 
OOGPa) tLrtei*. 0. 

00 5Mm«±"Cftt>±. »*fi^*2mn£(TtcrS 
CfcttHtfC**. *fc, ^jr->3E8Ji©J»S#0. 

«aiit+»cc^r*ft < ft 0«c3ett36«+»K:lf 6 

*ffl<fc**i#*a. ^*->£ft»©«stto. oo 

5/im~0. 0. 00 5 /im-O. 30 

1 Mm**S6CC»*b<, 0. 0lMm-O. 0 5 mn 

W». S*»mJI<DJ?<*#0. 2nm*S& 

«if<aHrttCfc^SS^Ot^L@^+»T«ft< tf- 

-7rt*->m®m^ +»ft«ai£tt*ff*ci3&j-c 
t , nttmMft?on*<D&z\m&&$ < ft oia^ 

<DRaftO«l»3WH««:ft4i, Wc. jfiJg®S©JSlE 40 

*tr ^ * < gh o s Tm<Dffi®myt^®*&%? * 
is, «^»aftflt»*3W**itaf. A»ft»««#*tT 

ti»#tt K 5 -f * ? * > J: o TWM>* & — >©»rtt 

S3&J«<ftSe. S^tJtSLBOftflXfSS^SfttotiS 
«lSj3W**fca>»*L<ft^. S^fSLB<&/33G><fc 
9»*U>8iHttO. 3-1. B/imT^o 



[0 07 0]±fa*8J£15KJ:fttf, ^*->3t»«# 

4#-C#£. »*l/<BTtS2atr*Q, <J:>)#£L 
<(iTt<a-C«. 

[007 1 ] ±E«Jifcl etcbivt:. MVft^/SJ:!)^ 
Strife, BPfc, *T©»ft^ft<ifc2a«±^«B 
ftlgJPiS^BiSESUa^bftl^, fi^lwt' 

< ft 9 jfikSf ©KSWOWBWHIiCcft 

^MiE^fT o < g h o s Tmmomsm^^um 
■tsbl *H^K»*jW*»rc, a»ftffia?s 
jtifT^ciswraBKcft*. «*»ikajncit 

U 09*. « F 5 -f x 9 * > ^fc <fc ^ r ARM'* > - 

a. tiniwK^afttohs^^isfcfem^iiSLii 

£10 0 T£ C * 0 < ftl>. 

[0072] ±iatfiJ$ 1 7 tca^r, rjgftfcKfi j 4 

* - >305JB #K&T 5 C 4 ft < 3»T 
B, 5Xa-C»3h*. 
e" tTt/ a ) 

(Tt/a) # 1 HtftSL-r €>fc«?)<OM® **-r . 
* - >3tJ#€rS^SScf5L-r ^ C t ft < SiST 651^ e 

<-r*'i«3&$*a. flu fltefci 4cc^uytMJfcDffi 

HW (0. 00 5/im-0. 2 urn) t~?*>>j!MiflhZ> 

tc&>. ^ * - >3mm®mn®&<D±m\t 5 . og/ 

cm 3 , TKttl. 0 g/cm'it^CfcfCftS. 
mMLUMOVteit* 9 0«JM±©tT-A3>h^Xh* 
SS/c&tc sl»l3Jy±cDtiaisI»^«i ft c© 
«fc0 lHWL , r4<k»oWita*fbL, 

««flw^s<ftseiWtt**<ft*. ±e 

«^14Cc«£L^JSJ¥©«fflrt (0. 2- 
2am) i-rS!fi»3&J**fcft. «^«mtaJBOBB**4 
ffitt©±IRtt5. 0 g/cm\ TPBB1. Og/cm 1 

*©W#PWlS3&«±Ba©«B'C* 5 C t iCfc 0 . ^n-e 
4i<DR3WRBS[tt*fc^<fc9K:ft*. Lfc#oT, S£* 
(DSCALPELvX^Oj:^iC v W, Mo^D^SI* 
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£c.sfc-&*ias&i>. sTgifj(Sui£x??>* 

[0073] ±te8f$ 1 8 CCte^T. A£->33#JS*S 

itfii^f&LJi©^**^*?* o . 8 x i o » p 
vni&mm<DWftvM®mifi o . sxio-Paa io 

1. Ox 1 0"PaW±-C*SCi*i3e.CCS? : *L-l>. 
[0074] ±fS«5fiS 1 9 CC*sl>-C. ^2->£}#lf © 
1 i/ a y h * 'J 7rt-C©lf©A7 9 *#195£]gJPK:*f- 
l/T 3 0 % l> £ £ mjcW.*W<D'i 

imm<omB<D>^v*tt± i o%«Tr*5ciAJj: 

^^tiSLl<D)l/SOA5^+*S3 0%?r 
jS;fCl>££, m^©i^fc©»JWffiit£&DlfB&S 
ft*5^W{cfT5C£#T#&l^#*S. x 20 

0 %OTt $>6 C £ * J: *) U l>„ 
[0 075] ±ifi1Sj?£2 0 cc ctnif . 
ft*. Tftfo^, ±*EbfcJ:5K:. g£5fc©SCALPE 
L7*i>©J:5K:. m-^SSLg^^STu^TJb^M 
o, WI?£^#£LT&Sf;m^&3Jgltr. *ft£ 

(S iNft£') 4£<Si-r**i. «VCtt/<*->S3# 

ipL, »fiS2o©<t^«:, wT-®.mimz f&mytmR 

C£Ct<fc-3T. ;<$->£8Jf©K/¥*/J^<-f*C<!: 

*4j kb. b. p. h. n. o. ^ny>at*©isx 

tC*D^Xtt#!4T?®«©#^7t;^Ai F - ? 3 ftt I > Z> 

mszsti. 40 

[0076] CCT, r^3^$££J5£#£LT&Stt 

tstmmifrc, jfsstttttftgft. s 

6K^* - >|||K©tt.6J: On ^tfeteccfift S 

tm-c*4ci3»«a*u». sMcmftB. 

iffi£t*tm£ 0TB. «**.«. t*> F*>#4 + 
*>F50#-#> (DLC) &SI.>B8iJt#-tf> 
tt£W»f6hS. Cti6©Htt. *4 so 
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at. y>tt£«str r^Tt^^ 

6*1. Cft6©tmtt. -eft^ftB^Pfc^F-^L 

[007 7] ±fB«fiX2 1 (Cfc^TB. HTigUftgUI£ 

> - 4 ©H ICi y * > ^ F v 

3-»iSCiH:<J:<3. ^*->£f$H#x?^>^;*ft£ 
©*0i@O. Jjni^©v-y>*^toSC<!:A5-t?^4. 
*fc. '-(»- ^*->«W©«l6aj^9>» 
©PISSfcH 9 <k C £ fcnJfiE-C* 

•s. a*}, w.?Bmm ©unsure 

ssm-f s x b&s u -c u a 

^. ^£->£}#B£23$&£©[aK:x, •> 

^iii*sx^?>^3tis©*i5iiBL., aniB$©-7-s;> 

=&fl5fiSLfc^. /^->M^©KJCE^^'7>X©iaS : £ 
ISO «tDg^vX:5'^#SC£tnI«6-C«>-5. frte. 
±I22S®©x^^>^ h »/<-|tl, |BICMW*-3 

x i> mK z wftfr 6 una u -c t> «t ^ „ 

[0 07 8] ±BmfiS2 2(Cfc^r. x„^>^h-^ 
^"-®©M/f* 3 0. 0 05 (im*it*5t+»tt^ 
f>Wh5A--ja$«T#&l>. 0. 2 m 

mSraa* S £ x ? ^ > ^ F m<OWfcJ}<D\* 

[0 07 9] ±IS^tS2 3(C*5l>T, 

^-ji©»m«tt©iH5E©a*»*. ±ie«isi 7k*j 

[0080] ±IB«fiS2 4 CCte^TB. *T-«»SL»£ 

^*->S:^£©lsi«cx.y^>y^ h 
©^HISL/. JraiRf©-7-y>^igft4c£))sr#i. 

sai-rsx-y^^y^ h ^^-)iBi^*u-cfe^ib^ 

^*->3t^£3^tt£©raKx-^>^^h^ 
^•-]l ; Sr^ft3-B-SC£K:J:0. SSro^^-"!*-^ 

m*) «t9S^v^^?rff5C£fcpJtg-C*4. %*J. 
±S22S3a©X7?>f* h^^-HB. |5]DMf4*-P 



(13) 

23 

[0 0 8 1 ] ±sa»fi£2 5CC*5^r. &JI®3tffi&3 
(Ra) *1 OnmJHTCcajei/ftJIiB. Cft6©@ 

/>-*->©x*^7*;M$t4*\ S^tcS^^ii 

U^FA-^>->M^r, U^hlBOTifiift 

r*«^-<cj:») Ui/* h^-^CDx?*^?**^ 

g (ii^CiOx^^Xh^-Jffc^tP) B#W 
0C>|1> (5 OnmSft) 5nm, lOnmU^ 

JBtJiRrttvx^^OAW^O^ft. fa 6 0-8 0% 

iw#«?-£Lr»*r4. «9©»3«ib*? hsn 

-So /<*->S»Ji©»S5 0nmlC*fLT* 

■<D*fflHS#l 0nm©»£, BJWc»L«2 OWDIR 

^ 2 * B£*ttfc ttliiE-Ct ft I . ^ ©& 

fiWT&fcaMcB, &JB©3lffifIS«, 5nm«W 
9*?£L<, 2nmfilT**S&K:#*U». *H*Ka 

(CB* Wittt «-7 L «tSSL^5r 0. 2 am 
S»B©»ffiffl3B, 2nmaTtr*C4*«f*U 

ffi*BH«fefrftawL mw-rsci-c. aunts (r 
B«afitt*e*sh*fca{>. f>^$«trtsr 

f>^$(500GPa) t*^. LfrU ^-f+*> 
KWaaffifflS*2nmKTi , f*CiBHIi'C i ±2 

©-CWBS*** J «i< . SfB*!f ^>fci 
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ft** * - >SB#r CDgffi®w$ii«K: cfc 0 * - > 
01*CD&{b£*8 < fcft, -e©^ffiffl5 B 1 0 n m«T** 

[0 0 8 2] ±BHUS2 6«:ihB, &JfOf£ft£, ffl 
*fc v X1«±»T, (7x-;l0 fcJzO, h- 

bab. j^«rtr«E«aiLfc«a*. tb<B. 

B« H„ N 1 9©^ft<ifel«W5U:©^**ffi«i 

**JR»ttft 9 aiEftfi*tSH*«ifiaBRSti* 
# % DLCCDa^cA-stB, DLCfi5EJ^^©S«SS 
£9200-4 50 •C(Sl>iBI$fSH#*fS W». 
[0 083] ±f&t»J£2 7 Kifttf, ±E*f6W©vX 

[0 0 8 4] ±E*»J«2 8fcJ:tiB. 

[0 0 8 5] ±E«a2 9 4c<fehtf. 
DLC*W#-#>*6tt*CfcfcJ:oT, Wit^F 
[0 08 6] ±l&»^30«:j:ntf, 

a*^*->*«W*DLCKB, B. N, Si k P 

<D0^©iJ>ft< tt>— o%F-^r*ct3js-c*, cn 

tCiD. DLCCC»«tt*ft-5r*, + - 

■fSDLC<DH«B, 3 0 0-7 0 0nmiS^l 

***f &DLC tllfttt^-cx 9 ^> s/tZttib, 

5Cit*J»*l/K CtDJc^fttffitUXB. Si 
C, TiC. T i N s r^rXSi, Ti, Alft 

0. 00 5—0. 2Mm#s#*l/<. 10-2 0nml 
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fiXtfcDLCSCtt. B. N. P. Ti. Si, Al©5 

0. DLCKWStWt*. SfcSloiBOlfctlfctf 

3 0~8 0nmHg;WI?*U>. ftfe. ><*->33fBI 
£tifl£irSDLC. »». m^FilitiSLftA^-v^EE 
^SDLCtcftb7C*=£F-^-rS^SiL/T«. DLC 

^n-b^©ttRft9©»S*&B. DL 

&t>\ *^«l«SLit^*->*fllSH-SDL 

c«. a^esg-rs t . /<-■ *.«/©fiawt#H*i4 

©■Cff*0«f». *fc. /<*-:/38#«*itSW*DL 
C. Rtf. »T«fta«y'«d»->*«MW4DLCB:. 
DLC*«:*3R*J^Sn«c^«t^{CL,fc^JBIffi (Wit 

.KJt'<rfclHeiHt*«Ai.»)© , C. DLC* 
m (*-S*-h> 3n-Cb*U. IK©** 

[0 08 7] ±smm 1-35 1*. mawwztm 

8}j£3 2 t*f®60j2 ©v* «fiS3 3 M3tttM3 

©vxi'fliEE. «fi£3 4«SSSffil4©-7X^«fiE > 30 

3 5aaew(6©v**i»j&. £ -eft-en^-?. 

«fifc3 1, 3 2, 3 4. 3 5tC*Jl>r. £i LT4r-(3R 

ftff.h, chsotma. **i-e*iB^p«t£*F- 

^L/fct>©r*-3-c*)j:i^ 

[0 08 8 ] ±f2$)£3 6 r». WF*««S-***fc 

^.u scalpel uzT-mvonsm&mET-cm 

[0 08 9]±ElftS3 7«:J:ft«. «M2 7&l»t,3 

mam. EBBJc*«xi»iaut:*«i*»«r*i«t 

[0 09 0] ±BBNto)c3 8«:J:ntt\ SIMOX-5x/> 
s^tp©* h J'<-S i O.JBfcafRWKgfcSl/fcfJL 50 
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S i*ISJUIt*'MimL*K«t>4C4*«"Ct*»© 
[009 1 ] ±f5tS«£3 9 Kifttf. *JMB4)K?ft& 

hwfa±L. btcjfi-,x. tmmsmm. 
[^Bg©^te©»si] 

[0092] mrmK8M1sXVrt*--->3L 
3tB#©^JU-7^ F©|6j±$?£j&£f S. 

[0093] ±jt©^x*«anc*n>r»jiiafiff«* 

6ft««?*lkaft*£08l/. S*SBSW**2um« 

35 fcffiffig. ftWtttttttffifr 6 tt * VMMftSLtt * 

0. 2/imJ6Lh«:-f5Ci«:«t»)aS['BII6ftl8i-rSi 

we. ttii Bj^&if s msr-cmti^^mmm^m < 
-c©»T®n^->>F*^< 

/N*<,^*->T©&#g*ffi«T-5fc©-C*S. 

[ o o 9 4 ] s eccs^m® m^Bikaf*^* - 

T-c©v k w^it %isi±r a t ©r & a . 

^*->^> u > $ ->^fisa5»©**^flW«j^< $ 

->3d*HI"C«SW4fcor**. it*). *&W<D-? 

1. cro^^tcfejfeK^te/^-^^a-c©*-?*! 
a«:»9»3ts^©fi«. m^^ntf. 

•C©ffiS«©x^;W^-ia*©MHC-3i,»-c!Bba:3tiS 
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7*teJ:&feJ|^#£t;£o #2&E©^X2Ttfm**a 
IKSL*^*03d«H "C©'* * - >30*Jl©W»fclWIR 
Bft<, Jillf»ft^IIW^3a»t««»Ofc», ft 
*©S£lim#v**tcit$U S£ft*»BHt#pJ 
*»w«:*^r^4r->3[SFiB©«W*i o 
- 5 0 n m 4 b tc®£. *> R#STfli5fe* 10 

5^2 5Kfc«W*C4#*JIBr*S. bitifivX. 

a * - > * n - y - > zmm t h tctixowm*?* 

fi£3fc©S C A L P EL7^ ^CCjt^tT-Ax*;!/^-© 
;<7 ? *fc i «&D%©g*£ffittf- * c 4 #iiJtt4 ft 

[0095] *fc % £*snTi>sa^»SLv^^-f> 

9^**7 ^-^FB/J^fl^Sti*. c©#$JK:J: 
oT^x*©WW5S9at4. ft&ttfl±&c«fc*Sg£ 
£tt£fi±t-£C4#-C#£o c©Mte. v**£}#ti 
B>* * - >Mlx V 7 ©Mlffi©/c86tC@^gi[ft^Kr 

* £ c t wot* b< % c ©jni#ffi*s»-?*>«* s ftt 

t»S («*.i*»BB¥ 1 0-2 6 1 5 8 4-tfi*> . 

u *»w©^^^«ittc©«ftSB^x^a«tt* 

[0 09 6] *©tt©B*H40-C WlHE**->* 30 

»ji*fcBaftii*6ftsiiBa.#^*->*s^»*© 

W*©IBK:tjWSBHE;*©WH^**. C©»»c»L 
rBtflsHfflLL, S i N«©>>^U>J1J6**WS« 
H©3l§gJ&tyC3> f P-;Hoo v S&jRftafM© 
lS*«:IR*)ft<'tfncc:-r4«e*3W*4*«. C©*£ft3> 

ttjg r»x ? * > -5 ^ * - >»REWftt?©j£*a 

SUWCft*fc*K S^i»ftSL^^->»«l?ar©, 40 

[0 09 7] C©«fttmi«*K:J:*«9^^|||J6* 

>#SW*. Wfe*r^^Hkx^*>y«K©«S[ 
3^ppJ^T*^C4«m^*rfeftl^ *JMH©-?* 

^«»tRit8cci/ft:©iitta©aEa(hu>^> 

>y|ffl^**U»fcC4KJ:oTldBl[T*. W*« 
S itthU>*x**>*OCfcl>rtt, JWMt*-f*x 
9^>^MaM)RR« x v ^> ^7 ^ - #©&${fc, so 
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x 9 # =F + WWiUfcWc J: 0 3ifi£3 ft/to 
&±T©tmcctei>rKi>x9*>yjKRtt*W0. K 

rx-** ntx9^>yc#sc4«rftapbr*j<o 

[0 09 8] 

3&fli£0 1 ~0 4 fciR1\ 0 1 ^©*JiW t*"J" 
KE0t?*9, (b) I* (a) ©aHMfcrtB-C**. H 
2tevZ#75>2Z<m&W*wtKmmx$>*). 2 
o©S§« (a) 4 (b) *7nL/c. 03«vX*©fl!s© 
«Ji«*^rKffiHt?* 0 , ( b ) « ( a ) ©SP#K;X 
0-CS>& o BI4ttvX^^^>^X©<fe©«JiW*^ 
8tE0T&D, 20©^| (a) 4 (b) *7jkbtc 9 C 

neoHccte^r, 5ttS*B«aH (s*fi»a#^ 

*-» ; BB'<*->»WI (^*->Sfl«) . 3 
B£i*tk 7BX7*>*Xh ft*?. 
*tmB*»l©^x *4*tt««fc-f fe©"C**itf 

i^ft*ttttrM*b&i>#, *©5^©tt«^fttt*4 

[0 099] (mtkW 1)08 ( 1 ) «fc 5 ^ 
U3>ilRl l_h(C, A5f->^H (R) 4UTCV 
DffitCjrD S i CJBl 2*0. 0 3|imMU COS 

icm z±K*^l!SiJi4brr*j^TXS/ya 

> (a-S i ) IS1 3*CVD&CCi:90. 7tfmlt 

m&btt (ms (2) > . mc^awarajio f^-^x 

(3)>.*«c, a-Siil 3JJBJ:0yvy97-f 

*->»tt*WTau^ f^^->i 5*^u/c 

(0 8 (4) ) . a-S i HI 3*WWE^9X 
vx^^>ytt«:J:0*TX^^ Hbx»^>y (S» 
i^>?) L/c (08 (5) ) . C©B5©a-S i 4 
S i C4©x?*>yiS!iRJt (SR) BS*^tC>C4 
3&s»*bl»3W> *SBHHTBa-S i/S iC©SRB 
ft3 0O4»C>3Wttbt?X9*>^tf«MB'C*-»fc, » 

7X^fl/c (08 (6) ) . ft*. ^*->3d#ll"C 
*-5S i C@l 2©HMffl3 (Ra) B4nm i 
tSSLJiriaa-S iHl 3©*®ffl^ (Ra) B3. 
3 n m^o/c. 

[0 10 0]±BimWt**6ft*^jrrB. a-S 
i©BWtt*B»l. 0X10 11 {Pa)T*D, I@ 
Srt*nIllftWtt'C*-»fc. *fc**Jltt»4. 5X10 
11 (Pa) ©S iCltc3^3n^>C4tc<fcO, 9-7 
^^->-¥>U>y^^->©^^t>oJt6'C4>ofc. ft 
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fc. £©«/!«£?© 1 0 0 K e VT-C©B*H?4ifc 

[OlOllCCt, ^^-^JtfS^fiK-ttTK, « 
*f8fKftB-C* S7**7 y X i"/ 3 >©*-Cj*3d#tt 

&©R^^*->£^Ucig^A*->S#K:'o 
tCSSH/ia7K:^'r«fS|l OMmlJ--fX©i;-7A*- 

Bfpmi,T<,>&u*>©£i--s. c©/<*->»7 

+> l^BSSCfllJ: 9 lOOGPai Ufc. C©A* - 
(*EPS#) T©&*gE{4£M«S<i£>3. 8«mT* 
gftB*)3 8umti:fcft5. C ©A 

tr, tms3E-e*«rwfttf. ji3£$l38$spt-©ik 20 

tfl**g«4*l MmWTfC-rS/cftfCB. JP3£#)10 

;U£t,Tlii£lfift4{gvX*ft:<!:LT. lwm 
X^?£©^A£->©&;)t£|51T£fci{>K:B, "7 
Xi'.'f£->©xv3 i >^K::fo| ( >T7X-<* FJ±2 5 
(10/(0. lx4))Oi5f>^Si&0, 
C©<fc 5 fcx » ^©^fJJflgtt^fliK©®^ «fc ?) •? 

xzrmwmicmMtftz. *«w©*s«:«t 

O^^X©-;-VAi:->?r^UfcJi^, ±121116 30 
y-^/^-VSiJCD^-CB. >*5>->ft3m-cmi 1 urn 

<m&m.{iLt:£.cxL*'Hfi. w+> s i c 

9. »;-7/"C*->»'c©jaBfa*©raBi*iw! , c* 
[oio2]j&te. xm&ircaimmt LxcvDit 

o © ^ y mx-fimt b xa k 7 -f x * > 

-fx??:>yii4>-5<,>B'7X», hx*?-> 

btumfrttiK so 
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[0103] *sft#rctt. i»«sjttt4*tc«&s« 
m^tti. mmQic-rzinfiimi&vzct (vx 

*?-t>-i>>40 ©§Jg#!lfc;**iS*i. C©!K3:tc*f 
l/-CB> #ftgl2 8 5 7 3 8 4#KfcffilS3*VCU.5 J: 
5 (C. lOOKe V# JrOiW&lljS** MlfT-C© vx * 
#K«iRi**i£x*;l<¥-BO. OOlW/cm'SS 

tomb. Ba o k < t>. «> i/^*«rrsiMc»Tira 

{C7*;U7 t x*-«K>l?©fiJI^«©^^(*-C-7X * 

[0 10 4] (*S60«2) ?W0f2?fBKr SvX* 
B, «^ttl!89Jii^*->Sa»ai<DlBiex9?->y 
;U9'<HK^3ttfcJKt4>-?*»'Cft«. C©$ 
j£©@ttB. i^^^hj^-IWot. ^fi£ 
ffc£Ul©x-,?>:7T${c. A*->3mjfaix?^>^ 

SUfi X * - >2JSJ1 & ©x v * > ;7*®}Rlt*5/b S 

<6©swb. m^»SLMi^-f->3m®rar©Ki6 

73©7>Av>XCCj: 9/s^->7 ^ -Jl/ FSBK&fcai 

C i KJ: 0 >X*|^t-S C i-C*S. 

C©A9JGX 9 ^>yxh7/<-)l(C. iS^ISiStSffi^ 

[0105] vx*ff$?^?r«T«:^-r„ 09 ( 1 ) tc 
^fJ^fc:. -^-XSSil/tS i@2 1 
Jf)l)*iO. 0 5 Mm. tpllS i O,J12 2*i0. 0 5 
Mm. t£S*tt (10 0) <±«©S IMOX'Jx^E 3 
£ffl(,>fc. ■7X^2 3±5CCVDffiKJ:0t5*3>ha 

-;n>fcSiO a (x 9 ^>yx h-^^'-B) *o. o 

2 m m JfJfiE L (a^ifT) . IHS i O.lEW*-* 
>@2 4 ^Xz-iv^^tCiOO. 8 m 

m^-C^Lfc (09 (2) ) . &l»T«H*-tf>! 
24±«CS i 0,B25 (x^^yvXi'B) *0. 0 
bumBf&Uc (09 (2) ) . •£©&. 
-ffitCiO U^X hM'$->2 6£JBfi£U (09 
(3)). uyxF^f->2 6*vXi'iftS i 0 
,I12 5«:F7'fX75 i >yj)nXL/yt (09 (4) ) . 
uyxh^*->2 64l»4a. S i (V<*->£v 
X i LT 2 4 wm&fv X-v&KJ: 

0 h U^^x^^^y^JSUfc (09 (4) ) . KfflffliJ 
J:^!'; hx^^>ys%ffl^. f-/>FJnX*J6L/ 
^ (09 (5) ) . BHFSCCiiJSffiS iO,®2 
5. *HS i 0,112 2£gfc*-fS±£JCx?*>ifx 
h »/<-S i 0,(1 (0^ttf) %S^CX:.?>y 

-rscitcfci). 0fM©«jS**-r*vxi'%f'psiL/c 
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(09 (6) ) . ftte. >«*-:>38#Jrc**S iH2 
l©aMfflS (Ra) BO. lnm, i7?>Wh 
/"MfCfcSS i O.JfCD^ffiflS (Ra) «1. 3n 

(Ra) ttl. lnmtfe-jfc. 
[0106] C<Dm£, S ifittSISgJCtOtl. ®it#--# 

CCt\ CVDi£fc<fc*S iO.JifcSECVD&KJ: 

F a-;l/-T2.c iK J: OWftD*^* ->«•*» 

tO 1 0 7 3 fcfc, *3«WTCtt. s««:s I MOX. 
«KffiKCVD«6«ttfflOfc3W. »R*«l»«ChK 

> KSDX^i OTtt^x ? F x y * >^8;£ffl<,>fc 
*«. «HttHttBco*ffi«:lR61*. miiBWK^to 

■ttflfeox •? strnzmm vx t <t < . sfcewassjsii 

je^&^BU&iF^x^^&SI,* 
- X £ ft S S«»^Sl©tm ^HSfeWclEiS L fctt 

B 1 0 0 K e VT-C©S^S^«^B^2 8 %"C* 0 . 
fPi!BjfiMftg)f^J5)(©fi^St55SL<*-7Xi'tCl:t^L > 8 
IttmmztW} 1 / 3 JWTr* -5 C £ 3 tifc. 
[0108] (%K0f3) S9t«3'Ctt. *iew©-7^ 
^iilSl/Tt). vX*tt£LT^ft**f41fE£fc 

©J? 3 £&7J»f < "C * £*«4WJ£-C> 10*. -ClOfitt. 
8§»Wtt(C&h. $6K:'"!f->fSE©fiS.'S<t:0xv;5 1 

n. c©»trt*tt*»su *»wovx*Wtt**»» 
/<*->3atntt. ±£lt&$*>&«is;*:»v 

(DLC) *5l,»»8m*-iJ<>-CltfiS3tlS 

*, !/>&£**£&<: itf-Ct*. Cti6©H 
ttH^&CVD&**/<y*£r^SS"t**§£. MUK 

[0109] ZCX-ffl&Ltc^Zpmmto&VZOftU 
WtelftW-r*. 010 (1 ) K^-t«fc5«:. St£3 IK 
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B#7*l*#-tf>£&fflOfc. £©g«3 1©3U^C 
CVDffiKj:*) 0-S i CI83 2*3 0 nmJTCJfta 
L/. C©(3-S i CM3 2±K£3I^WDLCfl£3 3£ 
0. 7/jm, i^>^?filtSiO I I34 
£1 Onm^SEOfc (010 (2) ) . CCT. 
^RStt> S7n©<,>rhA>©#H^Tt^S£16L^ 
gWDLCS3 3©l£^£SiR«K?l3S l JK=0 Fn- 
JH//Co ftfc. C©if£. DLCH£S i O.Jg©^ 
fCtOS i 0,K©S^DLC|I©ISS£{t#5&;§:;? 
tii. CftKHt/ttt. DLCKWiS^^tT^fc^tC 

s i o^j&ts-r w,»-cwyx i-x* 

->35*J&£& (01 0 (3) ) . ±JftJt«4«fc l 5iI 
JRflK F 5 -f X ? 9- > ?zmb , - yfcfi&Vi^ tc 
(010 ( 4 ) ) . #K. SffiU©(3 - S i C)g3 2 * 
/•c*-^:/^. gMU9**7^*-*'>S«3 1 
KF7>fJ •^>yffi«:«J:')'?-{>FaiI ; &i6Lfe (0 
1 0 (5) ) . S&lC^.&giffcB^LT^*? 
Lfc (01 0 (6) ) . ttfc. *Jfefi»l3©KJ¥«fiS©-7 
^*r» 1 0 0 K e VT-C©B36*^«*»»2 2%r 

[0110] *IS3IJIWCC*JI,»-C. ■BH©/3 - S i C 
K3 2B8MDX©fc»©X9f->fv^i'H i 6Stt 
U 3 0nm/?©^fflCPJ©/3-S iCR3 2»^*-> 
*fc. ^^^DLCM3 3B«-fS»SL®-C 
*S. ftfc\ ^*->S»Ji-C*S(S-S i CIS3 2© 
^SfflS ( R a ) B 3 . 8 n m. m^«KSLMT*S^ 
«*»DLC*3 3©*MS (Ra) ttl. 6nmT 
$>->fc. 

[oiin *-?xffti&-cDLcmic&mzmxbtc 

©ttDLCWKStfflWr*fc*T?*»). DLC)g*«: 
WStdtfCt«:J:5IB8*i*l Q • cmlttZCktfi 

pjee-cAo. T^f?-t-y>y©Ke*iia"rsci 

■CKJRjaR«»6««3h**miT4CtlcJ:«j. Si 
Ctt^S i O.W^K^U-C 1 0 o«±©«k:^:# 
ttx » ^a^ttifft SX 9 ^#«»KBl*i 
& 0 . tf&iitRtttfira 5 * irtCC vx h »/<- 

[0112] fttev *«SW-CB, fiR^fCCVDS* 

i^aaij*. -/^-^^w-^-f^y^©*^© 
«tt>. sfc. TXi'ttJcHLtfcSiSiW'c^-rs i o, 

t». (vXJ7 ^-JUF) =S:@2:3-B- 

50 5fc«&©Sffi<fc>3©'J''f>FJinX*S£L''C«F^-fx 



(18) 

33 

[0113] (S3SW4 ) J^fllttUttttDllMfe 
1(1) tC^tJ:5iC. »«4 1 iLTS i ?x<n.£fl| 

*«). s i ^>x.^fpomm^ic^i>->^nmi.iii> 

S i CB4 2*55 0 nmm-CJ&f&StlltbOilfimL 
fc. JtoMfcfcJ:»)gEllffi*m»«C£&<"?**7?> 

->4 4*}&80 (HI 1 (2)). WsXY**-l> 
4 4 (/TO. 3 5MmJ?©^ffiS iJ14 3£ 

UEl/fc(@ll (3) ) . tt^rM.k")'?*!? hi? 

^ffi(C J: Q^^noXtJIb (HI 1 (4) ) . 
Ut?XM4*HftLTB»iTS*a**rrSvx* 20 
tfiMl/fc (Hi 1 (5) ). ftto. ^*->£}#)fC 
&£S i CH4 2©ji®f.I«* (RaHiO. 3nm, S 
flMRSJi-CASS i@4 3©apffl3 (Ra) WO. 
3nm-CSofc. ft*. HJfe^4©H^tSfiS©v^^-c 

» i o o k e wT-con^tm^m^tm i %-e$> o . 
i / 3 jstft? * s c t am s nfc. 

C0114] (fUts0l5 ) ^SIJfet?!l«m^^iagLft*g 
#«tLfcfc©r**„ tmiKttKHLta^. W*. 30 
€rfT&-3fcl8^«:*Jl>T. FU>* (HUD 

aawwir ist*^ ^ > * #«» $ njg© g > 

>ffig©*ISCCj;f)UtSLMtt**i^bSn. H/>** 

*-n>. c©jt«iL,T. emon^fifiP*K:/iar->« 

»C**9*». CO»*. iWifiaMadU-ca^ho 40 
-*tt#Jiu>c<!:;A**ji64-i*. c©#»£LT. M 

*«^«3IKl£&K*J&t&?-*iKJ: < . MM J J: 0 B 



1#PI200 1 -77 0 1 3 - 
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C4%Si*-rS4.©-C*-5. 
[0115]* 0*#fiWHBI«*tlTK5%T. H 1 5 
(1) tC7jV?«fc5CC. jtf5Xtt*-#>*fe<c*3aW: 
3. S i C («E40nm) *> 6 ft* 
6. DLC («Jf5 5 0nm) *e>ft4ST«ftSLtt>s 

£*)7*:)l>7 7Zy>l'-?-'5J» (Ge) (IHlOn 
m) *>6ft*JfcfJiBS£«5 1 (?lffifc*JJg) ttftgl/ 
tc. *©**£. ««»c^*-><gW|©)e*tmw*C 
i*5oJfi6-C*o/c, *fc. HI 5 (2) (Cipf <fc5K. 
S i>!»6ftS:$:8f*3. T i S i , (J9J?5 5nm) *> 
^ftS'^-VSJIIBB. BF-7DLC (K®4 5 0 

on) *6&s«'«njaLfly<*->5. -mash* 

vx*(DKHWJ:»)T iC (iS12n 
m) *>*>ftSj£#ffeSSIg5 2 (E)g££M) «BttL, 

fc. *©*$£. «flKAjr->«igt©iB*taBtr*c 

[0116] 6 ) ^*fe«i£fflJJl)Itt©#ja 

£#SLfcfc©-C*S„ WBilBSfeWtcBBb-Ci^*. 
HI 2 (1) K^-rjr^K, m&bLX. S iJ15 2 
(S?«lftHJI) #0. 6 Mm. fpmS i O.J15 1# 
0. 0 5 ummtiM<Dte t )'&t>itSO I $x;\5 3£ffl 
Itfc. SO 1 ■>x^±(CX 9 f'>yv^i»)itUTSIr> 
3ISfllS2>©S i 0,115 4*0. 1 ym^fijt/tea (H 
12 (2) ). «ffifU»5'5-Y> KJPItJfcl/fc (HI 
2 (3) ) . ^K, ^/>Kfln:«f©X5>?->^h5. 
^-St?*S*fflS i O.J15 1 4a^«K^*Ofc« 
(HI 2 (4) ). «BW±9CVDttKJ:»)^*-i/ 
fji^-fflK^ ifc-S SiCI55$50n 

m/W^Lfc (HI 2 (5) ) . #{CC©v**:/v 

(BTjWJ*) COUVZV**- 
>Z-?X9tL-CS i O l ja54Kx^^^KJ:0 
/■!*->Ka?l/fc (HI 2 (6) ) . «l»TS i O,® 
5 4tvX*«:*fl6ftaJi-C**S i*i©S)15 2tC 
hUV^x-v^^^JHIISltLfc (HI 2 (6) ) . M 
CTSi a-j/cK7-fi» *ZsifyZ 2fg-C$>Z S i O 
,B5 4©l5fc*&m>aWirS-7*i>£f¥»Lfc (H 
1 2 (7) ) . ft*. rf*->3BSJ§r*SS i CJ15 
5©^HfflS (Ra) «3. 7nm. m^iSISSLgr* 
-5S imteaa52©aH*IS (Ra) ttO. lrnnT 

*-afc. i&mmzficMmimK . 

fc»§4e*js<ft^. ft*. iiis^6©®^»fis©-7 



(19) 
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x*-c« i o o k e vTe<Da%,m-m&am3 4%v 

tc. 

ton7] ±%mmm?mLtcttm>®&> i o o * 



t. 

[0 118] 

[SI] 





«& 

(g/« a ) 


100keVTt?<O 






2.1 


0.22/xm 


l.Ox 10 u Pa 


SiC 


3.1 


0.16/xm 


4.5x 1 0 M Pa 


Si 


2.3 


0.20am 


1.6xlO"Pa 


dlc (*e*-*» 


l.M.5 


0.24-0. 18 am 


O.^U.Ox 10 J, P 


Si 02 


2.2 


0.21am 


0.8* 1 O ll Pa 



[0119] (mmi) nnm-cftM"*-*** 
xh7^-ii*^astffc«fio^^"c*i. dlc 

(Ra) 2nm«T) ^RWiCtm, £<D«J£ 
£/Jn3<-C££, L/t^or, ±SB«fiSl lTlftWL,fc 

[0120] vX^^SJ^^T^^Tc 016(1) 30 

<tODLCH6 1 (;<*->2:8II) £3 0nm»*J$ 

;U7tXS i jg6 2 h £2 0 

nmWb, *0±&tECR-X^?*£K:J:9DLC 
116 3 (m^StfcSLJl) %400-700nmtM 
U €<E>_bfcS i 0,16 4 (x^>#v**JI) £ 
3 0nmMl/c. *<D&. V V \s 
t/Xh'*2->GS*&1&L (016(2)). U^X 
h^£->6 5£7*^<tLTS i 0,^6 4* F7-f 40 

x?*>yjjoiu &i>r, ui/^ h^#->6 

S i 0,^*->6 4£-7Z2tLXDLCMd 
3 (ciWSK^ Xv&K J: 0hU>?x^> ^4* ^ 
& (015 (3) ) o MM: 9 3* ? hJt»*>ftt 
•>-f>KaiXt«IOfca (H1B (4)), B 
HF*fcJ:0«ffiS i 0,JB6 4*l$*l/t, ^fSO» 
jgfcWT&vX^fcftSJLfc (01 6 (5) ). ft*. 
A*->£ftJfr*£DLCJf6 lOD^ffifiS (Ra) 
til. 6nm, Xv*'>#Zhy'*-m~C*>&7*ti'V 
rXS iJBB2©SHm3 (Ra)ttl. lnm.S^ 50 



JRKSUi-C*&DLCB6 3©*ffias (Ra) 121. 
8 nmttofc. 

[0 1 21 ] ±E"?**K:tol>Ti2, DLCJf6 1t:fcg 
T5ISB£*» DLCH6 3t2£ z P3l»£*4'j-S. CC 
"C, CVDj*«:J:ST*il'7r^S iH6 24ECR- 
C V D ffi K cfc 0 JfrST £ C 4 tc <fc 9 STElBJiB* 4 1/ > 

[0 12 2] ft*, **H6«"C{2, DLC<DJ£Mft<bL 
TECR-^^MiSrai» j£H&t2CtitCH 

t?) , *fiRj^-y^ h^A'^a (pts^7*is6) 

^iCifc-CJS. *fc. DLC00EKffi£l/C> 
ECR-CVD&, RE-CVDfe *CVDft«DC 
VD*fefflC**Ct#"C#S. ft** HJ6037<Dllif1« 
ffi©7^^rii 1 0 0 K e VTt?©83fc^«fctt#j2 

[0 12 3] (JEM* 8) 2»W8"Cfl«r*-*a* 
tt, S*«lfca®*B, N, Si, P<D5%<©4>ft<i 
blo*K-^l/fcDLC"C«J«U /<*->S3*i* 
B, N, P. Ti, Si, A \<D^%<D / Ptj:<thl^> 

c©in*cj:titf, iwfew©-?* 

[0 12 4] vX^fP»W*WT^"T. ft*. *5601 
8CDX&C2, *^7©l8iHC"C**©^ 01 6 
£flH>Ti&?BT£o 016 (1) <CnVTJ:9tc» 
>SS±CC*tfS] *ffi{c«fc ») S i £ 8 % 

F-7'U/cDLCJI6 1 £20nm 

^hq-JUU/cT^^^T^S i J16 2 (x-^^>^^ 



(20) 

37 

F^-JI) £10nm7Bl£U -€-CD±tC»(fi]5r-y v 
FX' 1 ?? N£l 1%F-7"UcDLC®6 3 

(**B«ai) *400-700nmfMU *© 
±KSiO,164 (ijf^^^D^O. 05 

F;<*->65*7gfi£t, (@1 6 (2) ) . U^l-^ 
£->6 5*-7Zi?£l,XS i 0,116 4* 

S i Cv-!£->64£-7Xf £UTDLCJI63 
KigSggT^X-^SJCfcf) Fl/>*x?f->yjfcftl,/c 10 
(016(3)). XBMJ:9 9x9 H^>^4 
9-f>FJJIlI*;SSUcf£ (016(4)), BH 
FfctUrOSlffiS i O.JI6 4*I$£LT < Bfaofltift 

zm-rz-vztzftmctc mie (5) ) . &*». 

2->38#irc*SS i%H-^UfcDLCJB6 1©S* 
ffitai* (Ra) ttO. 9nn, x v Y v^-H 
T^ST^y^S i Jg6 2©*ffifflS (Ra) tt 

1. 1 nm, mT^fxSUl'C&.&NfcF-^l/fcDLC 
B6 3©^MI$ (Ra) ttl . 6nnTC*^fc. 

[0 1 25] ±&-?Z?iOs\,>X\<t, Si4F-^Lfc 20 
DLCJI6 l«^pgi5S(E* > N£F-?"UcDLCIi 

6 3««St£;^-b*ai-rs. cct, vni-a^' 
v $&(c <fc 0 7*^7 r X S i M 6 2 tKHMtfjHfti £ 
-TSci 3H-etfcfc£:3> Fa -justice 

Ti**. fcfc. ^56018 ©KJf^fiSOv^^fttl 0 0 

%M/f^fiS©sffeat5tSL<*-7^i'tcjtfSb. nxm+m 

1 / 3 fetT-C* & C £ 5 ftfc. 
[ 0 1 2 6 ] *^6tM-Ctt. D L COim&t b 30 

tit*.®.*?, m*^ immc<<*>x-/*z/iv$m 

S. DLC©SEB^iLT. ECR-CVD&. 

RE -C VDStv #CVD«£'©CVD3?fcffll,> •*><:£ 

[0127] (idkMs) ±Mimmmi-8vimbtc 

m^mmWm-vZOZm^'C. 150keV, 100k 
eV. 50keV. 30k eV. ©S^^OJUjl^ 40 

^a^SB^j: < . >; -7 a$ - >1» >j > ->su 
#©3Sgfc+#-c£,o/ c „ -e^T. t,>-rn©jnii^ET 
tctet^rfc, miosis £fl!tSL#{W$i 3ft. 

F5XF«9 0%ULt-C*'). ^^©tStSL^W-C*. 

fejR^©»s?*<s?i-c^. ummmnvit. m 

ftfc. cn6©-7^^«, 50keVtLhr<gffl-CS* 

t£*>e>. mwscALPEL'>xf AS?f©iSJna 

«ETTffiffl-C*5. 50 
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[0128] ttismmzmuxtmbtcifi. *mm 
isni6ffl©efflKiEe>ft*fe©-cB&^ * 
fisw i - 8 fc*ii,»r bimmttm&mteji: ft*-?**® 

l^^^i'iCU^ F3?©W8M#f4*>S i O,© 
Xi>^K 

[0 1 2 9] SEfc. «^H(SLf«ff4^5'->3m)l 
<. WltfEttttOtt. SMtiHR (BNx) , *Mb&* 

(cnx) . mttrzy (t jnx) . mu>i>*a. 

( I nP) «Hb*/y9A (GaNx) m>it£V)¥m 
mtn, F (T i S i x) *©i/y*-f 

Fft£», Rffc^XTiC) l?©^{t^. B F-7* 
Si (111). T i Bxtr£©*$fWWr(>r. KSA 

tt. x^^flnm Jt£jst4n©s«^tt*«jgrh 

£LTttfBtg00©f6. Si. T i . T i CNx. TiS 

[0 1 3 0] S£tC. 7X{>^»^ (v**fpS?/8 
S1£) KHbTSittf. ±f2*&tWC7Si*ft-2>i$#tK 

m, muz. mtemi<v&mzn->tcmm*>f8,mmc 

5*tc£*ftS 0 *fc. '<*->*S»©««H»t?. 

X^?>i^©iti?>©X^?>^-7X*^, X 

X F ;.^-M£JfJj£L/fcS&*>vXi7 7'-7>$'X©^ 

fc^sns. cn^©v^^y^>^^{c*>-t»rtt. * 

affi^6x^?>^X^f^C«t*»6. v^^^lJ^ 
^T^Sffilcr 7 > > F i> ZftmbXis < £<g*i 

mc «t 5 SH^ * - > ^fiSmffi fc J: S v - * »tiS ft £* *i 

[0131] feii:Stt^Ufc«t^iC. ^^©v^^tt. 

&Jh-C©f-^3>F7^ Vt<cmbX*8iW<D-?Z*m 

7^F*^e.*x-Ct»S. S/c. fi£3te©v^ d7^fif« (PI 
*tf SCALPEL-?**) TB||-C&^?c/-!*->$ 

IxL i/2-l/4«:fii^-r^ Z tZvimicLtc. c© 
C£fCj:DfeJ|x^©^S?:ffigt{tL. 

wtmmn. i-i. 6im&o^mm^x 
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39 



40 



[0132] 5 

•hex?*. B#ftra**s»ffc"c*a. #&g3©^* 

(KM) (jgrx^* htfcx^^>y) *«j 10 

tut, m\ic?*>? «i§*5 fm^momufi 

ffi0*C& 0 , ( b ) « ( a ) ©S4»£*0T*4. 

[03] *ftM©ffio^W«:ff4^^^©1iJfi*?nT 
$fffi0r£>D, (b) » (a) <Da$#Sfc*0T&£o 

[ H 5 3 x > w x ^ cc W * JCKL^ ^ - > * R9I 

T£/c&<d¥®0"C£>£o 

[0 6] x^>?/;^^^Cc»S>Wft}|5tt©^*-> 



s [07] ;ro*jWto'**~>*^iHM?ft*. 

[08] *«WO^*«WKff*v^^o|(aSjieS:^ 

[09] *«w©-n*sw«:«av^^©ijijfijaa*« 

T»Tffi0-C$>^o 

[010] **W©-**«fc«S-7^^<DlBBjiet 

[0in **wfcff5^^^©«aas* 
7s-rtRffi0r*2>o 

[012] *§mo-w&ifc&z*z2ow&}&m$: 

[013] X5 u >>';l'^^cD«ji?r^fKa0'C* 
[014] SCALPELv** (m^ffcSLv**) 

[0i5] *mw<D-mmmit&z>-?zz<D$i&im<o 

[016] f*«K«*^^^©«BaHt 

^-rKE0T&£ o 

1 »M?L 

2 y-rc— 
3 

4 

5 «?MRaji («^«att'<*->) 

7 I^>Wh9^i 



II] 



(m) 



5 5 

i^nr-^-rinnn^ 



[02] 



[03] 




*$gfJ2 0 0 1 -77 0 1 3 



[04] 



[H5] 



me) 



mi) 



<») 



(b) 



FT 



2 



(a) 




UK 




[08] 



1 



"i n nr 



-v.il 



■Kii 



[09] 



3^-21 



,15 



•18 



.13 
-12 

-14 



1 n n I _= 



2ft 

i 



_B_B_ 



innr 



-24 



[010] 



-31 



3*-fc 



' — M 



1st 



•81 




82 -k 



,24 
22 



=1 R R 1 









in nr 




-85 
w22 








— 82 



(23) 



2 0 0 1-77013 



1 1] 



44 

n-43 



44 

3^ 4a 



n n 



.48 

*42 



[016] 



64 
fifl 

V B1 



-84 



MS 



64 



(0 



[012 1 







J 

SI 





54 

*5 







n 







-i n n r- 











115] 



a) 




(2) 



STB: 



2001-77013 



tttt&JUl 7&©2©Si5EK:«fc*)fiiE©»iS 
[MtH] ^15^6^1 3H (2 00 3. 6. 1 3) 



Lawaw#3 #1112 00 1 - 77013 (P2001-77013A) 
[&HBJ ¥*1 3*P3E23 B (200 1. 3. 23) 

wm&] zmftVfzm 13-771 

mmm^ #BI2 000-156726 (P2000-156726) 

H01L 21/027 

G03F 1/16 
[F I 3 

H01L 21/30 541 S 

O03F 1/16 B 



[SajB] TO15^2^26B (2003. 2. 2 
6) 

[*«MiE 1 ] 

[■#17 3 jE /<»->t»M *', DLC, X«D 
L C K B, N, P. Ti, Si, Al ©35©4>ft < i 

& i 04 F-^i/fctmrawEsnr^sc 

[»*JB8J fflEDLC"»<P B. N, P, Ti, S 
LAI ©5%©4>&< 4fc lo©K-?«*i. 0. 1 



~ 4 0 *;1>%-C& S C £ 4#«4 £ -f 7 CCf2£© 

[**£ttiE3] 

[ttjE*tft*n«3 mmm 



mm*m.%\ mum 
mm&msz] 11*923 

[*8jE££3 an 

[sfi*^2 3 ] frsex2»?>^x h »^-»©R*m 

Sga* J . 1. 0-5. 0g/cm"C*^*52 1* 
fctt 2 2 (CBttOtt^HWUi ?X 2 7?>i>z. 
[?MilE5] 

[?iiE*f&9@«] f»#gi2 5 

[19*92 5 3 IWE^*->33#J1. MBx»*>* 

o©Jf ©glffifflS ( R a ) 1 0 n rafclT-caSit* 
91 4ftt,»L2 4©^1*n^fcfS4g©S-f^lHffl-7X 

[*liE*f*«S«3 "BUBS 
[»E*tauiB«3 fS*JI2 6 
[ffliE^ffi] as 

[lf*92 63 Wffi><*->3d#», W8Si9?->^ 
* h ii5ieB^tfcSUf©^©4>fc< <tfe 1 

o©l^J!iS(c<f;»)It»^Mffll$nfc4>©-C&-5*. * 

•sou. ctx6©^^©2«±©@4isi^K:iMia-r* 
fcfc©T?**iM3i 1 4&i>b 2 5©i,»-rn*>Kie*s© 



-VI 1- 



